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(57) Abstract: 

PURPOSE: To provide an active matrix liquid 
crystal display device capable of improving 
contrast without reducing an opening ratio by 
preventing a lateral electric field from 
occurring between a picture element electrode 
and a signal line or scanning line and 
suppressing the occurrence of a reverse tilt 
area, and improving the contrast without 
reducing the opening ratio by generating the 
most part of the reverse tilt area at a wiring 
part shielded by a black matrix. 
CONSTITUTION: This device is the active matrix 
liquid crystal display device in which the 
picture element electrode 7 is formed so as to 
traverse line width via an insulating layer at 
the upper part of the signal line 4a and the 
scanning line 5a setting a picture element 
corner in a direction to start rubbing as an 

intersection, and also, it is the one in which the picture element electrode 7 
formed up to the center of the line width via the insulating layer at the upper 
part of the signal line 4a and the scanning line 5a. 
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* NOTICES * 

'SS^f^r'' f J"^ " responsible for any 
damages caused by the use of this translation 

pre^ely""""^ has been translated by computer.So the translation .ay not reflect the original 

2. shows the word which can not be translated 
3.1n the drawings, any words are not translated. 




[CIaim(s)] _ 

aforementioned scanning line and the / '"«"«'^'ion position of Ae 

afotementioned driver femeM 4e ^t"^^^^^^ ^ P.'-' Uriced to each 

ptocessing was carried out by rubb^ m Ae wT!^ ^ 

upper surface. Liquid crystal fiCb™^" d^^^^^^^^ P-1 electrode 

covers portions other than the pixel electrode nfft» 1 7 . ? '"y^' "Wch 

which cottnters the aforen,e„rioCp1ritlti^^:h?r„:ir 

processing was catried out by rubbine in the frnnf „ 1 ? "nentahon 

surface, and the 1st substmte o^fe Ivetd fte^ counterelectrode upper 

liquid crystal display equipped wift aeabTve td ^ K " *^ ""'ve-mtrix 

insulating layer so that the^oreml '=''™*"^<' by Wng formed through an 

[ at tet ] vwLg ofTeta^gT "tvZ m ""^ °f one 

P^cessing by nrLng of the oS!l r;:^^^^^^^ 

Claim 2] Two or more scannine line, fnr^J .u , o**^ "l^^e. and a signal line, 

formed in the direction ofT ^ n' ZZ™']!'' Two or more signal lines 

aforementioned sca™,i„g line ^i tZ:^'Z:L'Z^;::X^::^Z Tr^ri*^ 
aforementioned driver element The i «t cKcf^ * u ^^^^ electrode linked to each 

processing was cabled o , by ub ng^^^^^^^ '"^ ""-"^T "> *oh orientation 

upper surface, Liquid crystal filled beewln ,h,T I ? °' """'^ aforementioned pixel electrode 
cove,, potions oL thr« e^Zdetf ^^.^"oltf ^"^^^ 
whtch counters the aforementioned pixel electrode^lJ 1 0^^^^^^^ 

processing was carried out by rubbing in the front kT„„ ,1, f ° °"='«="ion 

surface, and the 1st substmte of the L^and ^'^d?^^ '^^^^^^ counterelectrode upper 

liquid ciystal display equipped w^^ theTov . n^^^^^^^^^^^ -he active-matrix 

insulating layer so that the aforementioned pixeretorode ^ ^ l"™"* '^""^^ 
of the scanning line equivalem to two sides he r "^^^^^^^^ °f ""^ I ^' J ™™g 

rubbing of the orientation film of the 1 s. substi^t onL^Z :,7„d?sig~." 
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Japan Patent Office is not responsible for any 
tlamages caused by the use of this translation 

l^s^" ^^-^'^ti- not reflect the original 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention! 
[0001] 

description of Prior Art] As a co„ve„«oaal TFT type active-matrix liquid crystal display there 
was display as shown ,n drawing 8 and drawina9 . Dnwing 8 is 1-pixel flat-surL exptatotl 
dmw,ng of the oonventtonal active-matrix liquid ctystal display, and d™™g9 is ^e scc^n 
exptatoo- dnwtng of the D-D' portion of toh,gi . As an active-mat^i^tuid ^st^^ d May is 
mTuS^Tf^ """^ "^""^ '• ^ "PP"^"^ ^"^'-'^ 2, and liquid c Jal 3 L 

m^„tl ""^ °PP°"" 2 is filled with liquid crystal 3 * 

mon^r Tr 7 L""." '° "">°'^ ^""^"^'^ ""-y covered fSrSer ' 

tta^s ucency substrate so that the whole inferior surface of tongue may be worn tehe 

AndlhT?' f ' "^'^ '"^^ ^'^^ d.ectiorS^^f^,;:: m he upp^^^^^^^^^^^^^ 

And the TFT substrate 1 and the opposite substrate 2 are held so that the orientation film hTh f 
may face mutually, and liquid crystal 3 is filled in the meantime. ^'"^ I - and 13 
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couniereieciroae or an opposite substrate in the shape of a stripe, the method (refer to JP 4-55819 A) 
of seeing by prepanng an inclination in a pixel electrode edge, and enlarging the upper tilt angle, etc. 
drc learned. ' 

t0014] Moreover, as a method of making intensity of longitudinal direction electric field small the 
method (refer to JP.1-266512,A and JP,4-49692,B) of enlarging distance between notching, th^ pixel 
electrode 7, and a signal line 4 for the edge of the pixel electrode 7, the method (refer to 
JP,3-177817,A) of choosing the direction of rubbing so that it may lap with the portion to which TFT 
has connected the reverse tilt field and it may be generated, etc. are learned. Since a drain electrode 
overlaps the method of choosing the latter direction of rubbing by reverse stagger type TFT at a gate 
electrode, longitudinal direction electric field use a bird clapper small on a gate elech-ode 
[0015] Extend the edge of the method (refer to JP, 1-2665 12, A) of forming a black matrix, and tiie 
pixel electi-ode 7 to die lower part of a black matrix, deform the line breadth of a signal line fiirther 
corresponding to area extension of die pixel electrode 7, make the extension generate a reverse tilt 
field as a method which is not conspicuous and carries out the generated reverse tilt field so that a 
reverse tilt field may be covered, and the method (refer to JP,2-13927,A) of forming a black matrix so 
that a reverse tilt field may be covered etc. is learned 
[0016] 

[Problem(s) to be Solved by the Invention] Thus, it sets to the above-mentioned conventional 
active-matiix liquid crystal display. Although a reverse tilt field occurs by the longitiidinal direction 
electiic field between a signal line and a pixel electrode or between the scanning line and a pixel 
electi-ode, there is a trouble that conti-ast falls and tiiere is the method of enlarging the 
above-memioned conventional pre tilt angle as tiie solution at the time of un-choosing Effect of a 
certain tiling witfi a certain amount of sufficient effect to a contiast improvement is not acquired 
Moreover, by tiie method of choosing tiie direction of rubbing so tiiat it may generate in the portion to 
which a reverse tilt field laps witii a TFT portion, tiiere was a trouble that generating of a reverse tilt 
field could be prevented only in a portion witii tiie drain electrode of TFT. 

[0017] Furthermore, by the method of cutting and lacking the pixel electrode edge as a method which 
is not conspicuous and carries out the reverse tilt field which is another conventional solution and the 
method of making the edge of a pixel electrode correspond to deformation of a signal line extending 
making this extension generate a reverse tilt field, and covering by the black matrix although 
improved, contrast had the trouble that the luminosity of an element fell, in order that a numerical 
aperture might decrease. 

[0018] this invention aims at offering the active-matrix liquid crystal display which can prevent the 
fall of the contrast by the reverse tilt field, without having been accomplished in view of the 
above-mentioned actual condition, and decreasing the numerical aperture of an element 
[0019] 

[Means for Solving the Problem] Invention according to claim 1 for solving the trouble of the 
above-mentioned conventional example Two or more scanning lines formed in the line writing 
direction, and two or more signal lines formed in the direction of a train. The driver element formed in 
each intersection position of the aforementioned scanning line and the aforememioned signal line and 
the pixel electrode linked to each aforememioned driver element, The 1st substrate which has the' 
orientation film in which orientation processing was carried out by rubbing in the front face on two or 
more aforememioned pixel electrode upper surface, The shading layer which covers portions other 
than the pixel electrode of the 1st substrate of the above, and the counterelectrode which counters the 
aforementioned pixel electrode, In the active-matrix liquid crystal display possessing the liquid crystal 
filled by the aforementioned counterelectrode upper surface between the 2nd substrate which has the 
orientation film in which oriemation processing was carried out by rubbing in the front face and the 
1st substrate of the above and the 2nd substrate of the above It is characterized by being formed 
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,.v,..j uiivc lucuiou oi me above-mentioned conventional active-matrix liquid crystal 
display is explained. If selection voltage (Vg, on) is impressed to one of the scamiing line 5 TFT6 
comiected to the scamiing line 5 will be in an ON state, the potential of the pixel electrode 7 will 
become equal to the potential of a signal line 4, and the data voltage currently outputted to the signal 
line 4 will be wntten in the pixel electrode 7. On the other hand, since the counterelectrode 12 is held 
at fixed voltage, by the potential difference of the data voltage and the counterelectrode 7 which were 
wntten m the pixel electrode 7, vertical electric field are built over the liquid crystal 3 inserted in 
between, the onentation state of liquid crystal 3 changes according to the intensity of this electric 
held, a light transmittance changes in connection with it, and image display is perfonned 
[0007] Since the data voltage written in the pixel electrode 7 is held while non-choosing voltage fVe 
and off) is impressed until the following selection voltage (Vg, on) is impressed to the scamiing line 5 
tiiat IS, an active-matrix liquid crystal display can acquire high contrast compared with a simple matrix 
liquid crystal display. ^ "lamA 

[0008] However, in the above-mentioned conventional active-matrix liquid crystal display in a 
non-selection period, the potential difference may be produced between the pixel electrode 7 and a 
signal line 4 or between the pixel electrode 7 and the scamiing line 5, and longitudinal direction 
e ectnc field may occur at the periphery of the pixel electrode 7. Depending on the part of the pixel 
electrode 7, this longitudinal direction electric field had the operation which makes reverse the 
direction of a tilt of a liquid crystal molecule, and as shown in drawin gs , the reverse tilt field 20 
which the direction of a tilt of a liquid crystal molecule reversed occurred, and they had become the 
cause of the fall of contrast, or a fall of a visual-sense property. 

[0009] Here, the mechanism which the reverse tilt field (reverse tilt domain) 20 generates is 
''Tir^^V^'u^^ cross-section explanatory drawing of drai3dng 9 . Since rubbing processing 
of the TFT substrate 1 is earned out, when there is no potential difference between the pixel electrode 
7 and a signal Ime 4, orientation of the liquid crystal molecule near the substrate is unifomily carried 
out by pre tilt angle theta to the orientation side of the orientation film 13 of a substrate 
[0010] However, if the potential difference arises between the pixel electrode 7 and a signal line 4 as 
shown in drawing 9 , longitudinal direction electric field will occur so that the pixel electrode 7 and a 
signal line 4 may be comiected. In the edge (a part for the lower right comer [ Drawing 8 ] of the pixel 
electrode 7) of the pixel electrode 7 which con-esponds in the rubbing start direction of the TFT 
substrate 1 especially, since longitudinal direction electric field which make the orientation of the 
direction of a tilt of a liquid crystal molecule cany out to the field of the normal pixel electrode 7 in 
the opposite direction of -theta, i.e., the direction, arise, the reverse tilt field 20 occurs into this 
portion. Since other fields and light transmittances differed from each other, the reverse tilt field 20 
had the problem of reducing the contrast of a display pixel. 

[001 1] It is a problem peculiar to an active-matrix liquid crystal display, and this problem is the same 
even when diodes other than TFT, MIM, a varistor, etc. are used as a driver element 
[0012] The conventional method for preventing the fall of the contrast by the reverse tilt field is 
divided roughly into the method of preventing generating of a reverse tilt field, and the method which 
IS not conspicuous and canies out it even if a reverse tilt field occurs. As a method of preventing 
generating of a reverse tilt field, there were a method of enlarging pre tilt angle theta and the method 
ot making intensity of longitudinal direction electric field small. 

[001 3] first, as a method of enlarging a pre tilt angle The method [ theta / pre tik angle ] using a large 
liquid crystal material (refer to electronic-intelligence communication society technical research report 
[electronic display]:EID 91-72 besides Sawada, and pi (1991)), The method [ theta / pre tilt angle 1 
using a large onentation film (refer to National Technical Report Vol.38 No.3 besides Satani and d54 
(1992)), The method (EID 91-121 besides Nishiki, p35 (1991) reference) of forming the ' 
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[0020] Invention according to claim 2 for solving the trouble nf th*. j 
onenta ,o„ proces.mg was carried out by rubbing in the front face on two or morelrem^Led 

.nsu^afing layer so that *e aforementioned pixel electrode may cover aTa^ Xne Sfwirin, 
of the scannmg Ime equivalent to two sides of die start direction of th, . , ' ^ 

rubbing of the orientation film of the ,st subst,..: tu^7C:::!:tZn:r 

[Function] Since according to invention according to claim 1 it is considerina th. 

scanmng l,„e He contrast of a display pixel can be ..ised withoml gen^S d^^^^ 

0^791% r ''^^"^ P'^^' ^l^^t^ode carried out. 

10022] Smce accordmg to mvention according to claim 2 it is considerino a. th. c.f 

S^*^ T '"^P'"'' P'"^'- ™"">"' reducing the next door of a sit 

potato, and a numerical aperture extremelv 

[0023] 

[Ex^ple] It explains referring to a drawing about one example of this invention Drawine 1 ,s 
flat- urface explanatory drawing by the side of the TFT substrate of the active-ma^S^cLal 
d p^iy _„g one example of diis invention. dra™.g 2 ,s cross-section explanatoi^tawL f 
the A-A portion of drawm£l , and dmwmgj is type section explanatory drawing of the B-B' portion 

^^^^'::i:z::s!X^^^ °f '^^-'^ 3 wi,h wh,cH 

F ^ccii ine 1 r 1 suDstrate I ot the bottom possessing the TFT (TFT) which 
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penonns ON/Oht which is not penetrated [ transparency / 1 and a sinnal line and the ,«.n„i„„ 
the opposite suhsh^te 2 of the top possessing the connterelitrode wS ^ k wlk ^S a " 
.common electrode, and both substrates, as shovm in drawin g 1 [ of each pixel 1 

T^HJI^^T:,^^ 1 f ^rr*^" «<""■<' display of ths example is explained 
concretely^TTT 6 which a signal hne 4 and the scanning line 5 are fomed in Uie upper surface of 
gtes-substrate 1 of the TFT substrate 1 in the shape of a matrix thtough insulating TayeMS' Id is a 
driver element at each inteisection of a signal line 4 and the scanning line 5 (TFO The pixel etei^de 
7 of toe transparent conductor which consists of indium tin oxide OTO) etc. is fomed thrlf 
electtode 8 of each TFT6 is comiected to the common scamUng iL 5 for eveiy talhe soS« 
ekctrode 9 ,s connected to the common signal line 4 for every train, and the <^in elct^odeTis 
comiected to the pixel electrode 7 of each pixel. Furthermore, the orientation film 13 hta S o Uia. 

u"ft Setrrf^r • ^ 

[0026] The black martx 1 1 or light filter (not shown) of a wrap sake is fomied in the undersurfece of 
gla^s-substmte 2' of the opposite substrate 2 in the wiring portions of TFT6 formed in *e m 
substme 1 and a signal line 4. and the scamung line 5, a counterelectrode 12 is fonn^ln ftebottom 
onentation film 13' is piepaied so that the whole undersurface may be worn further, and itt^cZs ik 
mbbmg processmg toward the lower left fi-om the upper right of siBwingI 

[0027] Moreover, TFT6 of each pixel in the TFT substrate 1 The scamung line 5 and the scanning line 
5 which consist of metals, such as chremium (Cr), on glass-substrate V of the TF^ubs JeTa^ 
shown m drawing I and diawing2 , and the really cast gate electrode 8, The gate insulating laver 1 5 
which consists of a silicon dioxide (Si02), and the semiconductor barrikr lay^ 14 XtcoSof 
an amoiphous silicon a-Si) etc., Tie up insulating layer 16 which consists of silic^^trideTsWx) 
and fte sonree electrode 9 and the drain electrode 10 which consists of the semiconductor film vrift 

::^:ne*;™r'' ^ ""^ '^^^ ^^'^ ~ ^^-^'^^ ^^d 

[0028] And the signal line 4 which consists of the aluminum (aluminum) which comiects with die 
ource electrode 9 through the layer insulation layeis 1 7, such as a polyimide, is fomed tot/ he 
laminating of the layer insulation layers 1 8, such as a polyimide, is caied om theTel el^ttode 7 
which consists of the indium tin oxide (ITO) which connects with the drain elitrode l O .touS^ 
opening prepared in this layer insulation layer 1 8 is fomed, and i, has the compo^Uon ftf 
lamuiatmg of the onentation film 13 was carried out on this 

Tt^z'^:;£m^,:::^:, tr" " " " '^"^ - - 

[0030] And the configuration of the pixel electrode 7 which is the feature portion of this examole is 
formed so that the upper part of tlie signal line 4 of two sides which adjoins each oZZZtm 
sides of the quadnlateial formed by two signal lines 4 and the two scaling lines 5 suZndfnfTe 

covered by die pixel electrode 7 may be two sides which make the pixel comer of the rubbing slrt 
direction an intersection. That is, as shown in dmwingj. , the pixel electrode 7 is fomed so that it raav 
lap with the upper part of signal-line 4a which adjoins the right-hand side of a dM^^H 
5a wUch adjoins the pixel bottom, except for a TFT poriion^heZe bl,h of 
cannmg-line 5a is crossed especially, line breadth is covered, and the pixel elecZe 7 irex^ded at 
nn "Sh'F^"'"- °f >he pixel which is the rubbing star, direction, and it foms 
[003 1] Especially, m this example, the soffit of the pixel electrode 7 is fomed so that it may come 
below scamung-line 5a in drawings so that the right end of the pixel electrode 7 may become on the 
nght of signal-hne 4a in drawing so that the line breadth of signal-line 4a except TFT6 portion and 
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acuiiumg-iine :>a may be completely covered by the pixel electrode 7 

[0032] Moreover, [ near TFT6 ], the right end of the pixel electrode 7 is extended and formed to the 
center of the upper part of signal-line 4a, and the soffit is extended and formed to the center of the 
upper part of scamiing-line 5a. Since TFT6 portion has a level difference, this is for preventing pixel 
electrode 7 adjommg comrades connecting too hastily. Similarly, the amount of [ of signal-line 4a and 
scanmng-lme 5a ] intersection has also prepared minute notching as shown in drawin g 1 in order to 
prevent pixel electrode 7 adjoining comrades connecting too hastily, since a level difference becomes 
large. Smce this notching portion is small, the influence on a numerical aperture is small 
[0033] Here, the electric field of the active-matrix liquid crystal display of this example and the 
onentation of liquid crystal are explained using type section explanatory drawing ofdrawingl The 
reverse tih field to which contrast is reduced is produced by the longitudinal direction electric field 
between a signal line 4 or the scamiing line 5, and the pixel electrode 7, and generating in a comer 
which corresponds in the rubbing start direction of a pixel especially is known 
[0034] Since the pixel electrode 7 is extended even to the upper part of signal-line 4a which shares the 
corner of the rubbing start direction, and scamiing-line 5a in this example, and it forms further so that 
the line breadth of signal-line 4a and scanning-line 5a may be covered, The line of electric force 
produced m the potential difference of signal-line 4a or scamiing-line 5a, and the pixel electrode 7 
Since It emits fi-om the upper surface of signal-line 4a or scamiing-line 5a and is made perpendicular 
teimmation on the inferior surface of tongue of the pixel electrode 7 Contrast can be raised without 
being able to prevent generating of a reverse tilt field and reducing a numerical aperture by this into 
liquid crystal 3, without generating lateral electric field. 

[0035] Next, the manufacture method of the active-matrix liquid crystal display of this example is 
explained using process cross-section explanatory drawing of drawing 4 (a) - (d), and drawing 5 (c) 
and (f). First, on substrate 1' of the TFT substmte 1 which consists of glass, a quartz, a"^^^etc 
film deposition of the chromium (Cr) is carried out by the sputtering method, patterning is carried out 
by photo lithography and etching, and the gate electrode 8 and the scanning line 5 of TFT6 are formed 
(refer to drawing 4 (a)). 

[0036] Next, Si02 It deposits and the gate insulating layer 15 is formed. The gate insulating layer 15 
fimctions also as insulating-layer 15' of the intersection of the scamiing line 5 and a signal line 4 And 
the amorphous silicon (a-Si) as a semiconductor barrier layer 14 is deposited, and it is SiNx as an ud 
insulating layer 16 on it. It deposits, and the up insulating layer 16 is formed so that patterning may be 
carried out by photo lithography and etching and the gate electrode 8 may be countered (refer to 
dra\mg.4 (b)). 

[0037] Film deposition of the n+a-Si which moreover added the impurity is carried out, patterning of 
an n+a-Si layer and the a-Si layer is carried out continuously, and the source electrode 9, the drain 
electrode 10, and the semiconductor barrier layer 14 are formed (refer to drawing 4 (c)). 'in addition in 
order to reduce contact resistance with a signal line 4 or the pixel electrode 7, you may prepare barrier 
metal, such as a tungsten (W) and titanium (Ti), in the upper part of the source electrode 9 and the 
dram electrode 10. 

[003 8] And the laminating of the layer insulation layer 17 which consists of a silicon dioxide silicon 
nitride, or a polyimide is carried out, the contact hole for comiecting with the layer insulation'layer 17 
at the source electrode 9 ,s formed, next film deposition of the aluminum (aluminum) is carried out it 
carries out patterning, and a signal line 4 is formed. In order to prevent that the pixel electrode 7 ' 
formed on it is discomiected with the level difference of the pattern edge section of a signal line 4 by 
etching which forms a signal line 4, it is desirable to perform taper etching of 45 degrees or more and 
to make loose the level difference by the signal line 4 (refer to drawing 4 (d)) 
[0039] And film deposition of a silicon dioxide, silicon nitride, or the polyimide is carried out the 
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au e lor connecting the pixel electrode 7 and the drain electrode 10 is formed, and the layer 
imiUa , on layers 17 and 18 are formed. It is desirable to perform taper etching of 45 degrees or more 
so that ITO as a pixel electrode 7 formed in the layer insulation layer 18 upper part may cany out film 
deposition to a hole pars basilaris ossis occipitalis enough and may not cause an open circuit by 
etching of contact hole formation. ^ 
[0040] Furthermore, so that film deposition of the ITO as a pixel electrode 7 may be carried out and 
the area of the pixel electrode 7 may be extended to the pixel lower right portion which is the rubbing 
start direction on it except for a part for the intersection of signal-line 4a and scamiing-line 5a 
Pattermng is earned out so that the upper part with scanning-line 5a which adjoins signal-line 4a 
which adjoins the right-hand side of the pixel electrode 7 in drawing 1 , and the bottom may be 
covered, and the pixel electrode 7 is formed (refer to drawing 5 (e)). 
[0041] And on it, a polyimide is applied, an orientation film is formed, rubbing processing is 
performed and the ITT substrate 1 is formed (refer to dmwmU (f))- And between the opposite 
substrates 2 formed independently, restoration maintenance of the liquid crystal is carried out it fixes 
and an active-matrix liquid crystal display is fomed in it. 

kI^.^? "'""^ ^''^P^'' ^ ^ "^^terial of the gate electrode 8 of 

TFT Metals other than chromium (Cr), such as aluminum (aluminum), a tantalum (Ta) and 
molybdenum (Mo) as a material of the gate insulating layer 15 The metalHc oxide of silicon nitride 
(SiNx) and a gate electrode other than a silicon dioxide (Si02) again as a material of the 
semiconductor barrier layer 14 Besides a-Si, CdSe, CdS and Te, PbTe, and polycrystal silicon 
(poly-Si) as the material of the up insulating layer 16 ~ SiNx others - Si02 as the material of the 
pixe electrode 7 - the tin oxide and a zinc oxide - as the material of the layer insulation layers 17 
and 1 8 - everything but a polyimide - Si02 and SiNx etc. - you may use 
[0043] According to the active-matrix liquid crystal display of this example, the pixel electrode 7 is 
extended m the rubbmg start direction. Since it is made to cover the line breadth of signal-line 4a of a 
portion, and scamiing-line 5a which forms the pixel electrode 7 in the upper part of signal-line 4a 
which niakes the pixel comer of the rubbing start direction an intersection, and scamiing-line 5a, and a 
reverse tilt field tended to generate by the pixel electrode 7 Since generating of the longitudinal 
direction electric field in the pixel comer of the mbbing start direction leading to a reverse tilt field is 
suppressed and the area of the pixel electrode 7 is not reduced fiirther, There is an effect which can 
prevent generating of a reverse tilt field and the fall of the contrast by it without reducing a numerical 
aperture. ^ "lii^-in^ai 

[0044] Next, it explains, referring to drawin^i and drawing 7 about another example concerning this 
example. Drawing.6 is flat-surface explanatory drawing of the active-matrix liquid crystal display of 
another example, and drawing 7 is type section explanatory drawing of the C-C portion of drawing 6 
m addition, the same sign is attached and explained about the portion which takes the same ' 
composition as drawing 1 and drawin g 3 . 

[0045] Another active-matrix liquid crystal display of an example is extended and formed even in the 
center of the upper part of wiring of signal-line 4a and scanning-line 5a in which the pixel electrode 7 
makes the pixel comer of the mbbing start direction an intersection with the almost same composition 
as the active-matrix liquid crystal display of the 1st example. It is the active-matrix liquid crystal 
display with which the pattem edge at the right end of the pixel electrode 7 was formed to the center 
ot the upper part of signal-line 4a, and the pattem edge of the soffit of the pixel electrode 7 was 
specifically formed to the center of the upper part of scanning-line 5a 

[0046] It is made to form the edge of the pixel electrode 7 in the upper part of wiring of two sides 
which make an intersection the comer (here lower right) of thenMin ^tart direction, which a reverse 
tilt fiddgenerates at least among the signal lines 4 and the scanning lines 5 which accomplish four 
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Mues surrounding the pixel electrode 7, i.e., signal-line 4a, and scanning-line 5a in piles. Furthermore 
as sta in todngi it is also possible three sides or to pile up four sides of edges on all. The lap ' 

•"morf ^?i? t'i ' T P'^^' ^ 5 s 

or more, and it it is 10 micrometers or more, it is more desirable 

[0047] The orientation of the electric field in another example and liquid crystal is explained using 
temgJ . In the another example, at least, since the edge at the right end of the pixel electrode 7 is 
formed m the upper part of signal-line 4a and the edge of the soffit of the pixel electrode 7 is formed 
eTe^tLTJ/"^ of scanning-line 5a in draMdn£6 , as shown in drawing 7 , longitudinal direction 
electric fie^d occur between the pixel electrode 7, signal-line 4a, or scamiing-Iine 5a, and the reverse 
tut field which the orientation of liquid crystal reverses by it is also generated. How ver, since mo 
generated reverse tilt fields are equivalent to the upper part of signal-line 4a or scanning:iine 5a^ il 

contrast of the display screen very small. 

[0048] Moreover^nce the crevice out of which the light of the back light arranged at the liquid 

t7fl7- 'ut '''' ^'^^ «f *^ P-1 decide 7 

IS formed m all the winng sections surrounding the pixel electrode 7 of four sides in piles the 

foimation part of the black matrix of an opposite substrate can be limited only to the pixel comer of 
the rubbing start direction which a reverse tilt field generates 

S '^^^^tl:^" f ''"'^ t '"''A' ^'"^'"^ ' active-matrix liquid 

ctystal display — of an example, and the pixel electrode 7, Since the pattern edge of the pixel 
electrode 7 is formed even in the center of the upper part of signal-line 4a and scamiing-line 5a which 
makes the Pixel corner of the rubbing start direction an intersection in piles at least The reverse tilt 
field produced by the longitudinal direction electric field between a signal line 4 or the scamiing line 

vathout the most serving as the upper part of signal-line 4a or scamiing-line 5a, being covered by the 
black matnx 1 1 prepared in the opposite substrate 2, and spoihng a numerical aperture. 

[Effect of the Invention] Since according to invention according to claim 1 it is considerinp as the 
active-matnx liquid crystal display with which the pixel electrode was fomied through the insulating 
layer so that the Ime breadth of one [ at least ] wiring of the scanning line of two sides which hit n 
the mbbing start direction of the orientation film of the 1st substrate, and a signal line may be crossed 
and winng may be covered The line of electric force generated between a pixel electrode, a signal 
ime, or the scamiing line Since termination is carried out at right angles to the field which emitted 
from the upper surface of a signal line or the scanning line, and the pixel electrode cairied out It is 
effective m the ability to raise the contrast of a display pixel, without not generating lateral electric 
Hquid c'l^^'sll ge^^'-ating of a reverse tilt field, and reducing a numerical aperture into 

[0051] Since according to invention according to claim 2 it is considering as the active-matrix liquid 
ciystal display with which the pixel electrode was formed through the insulating layer so that a part of 
one [ a least wiring of the scamiing line of two sides which hits in the rubbing start direction of the 
orientation film of the 1st substrate, and a signal line may be covered Although a reverse tilt field 
occurs by the longitudinal direction electric field between a pixel electrode, the scanning line or a 
signal line Since it is covered by the shading layer which most reverse tilt fields to generate became 
the upper part of the scanning line or a signal line, and was formed in the 2nd substrate The effect that 
the contrast of a display pixel can be raised has the influence on the display screen, without reducing 
the next door of a small potato, and a numerical aperture extremely. 
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Japan Patent Office is not responsible for any 
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pre™ely°''"™'"^ ^^'^^^^"^ computer.So the translation may not reflect the original 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Industrial Application] this invention relates to the active-matrix liquid crystal display which can 
raise the contrast of display quality of image, without starting the active-mlix liqui^Cal d ^l^^ 
which used TFT (Thm Film Transistor;TFT), diode, MIM (metal/insulator/metal)' the vl t efc L 
a driver element, and reducing a numerical aperture.especially. 
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PRIOR ART 



[Description of the Prior Art] As a conventional TFT type active-matrix liquid crystal display there 
was display as shown in drawingj and drawing 9 . DrawingJ is 1-pixel flat-surface explanatory 
drawing of the conventional active-matrix liquid crystal display, and drawing 9 is type section 
explanatory drawing of the D-D' portion of drawmgi • As an active-matrix liquid crystal display is 
shown in dmwin^ , it consists of a TFT substrate 1, an opposite substrate 2, and liquid crystal 3 the 
TFT substrate and the opposite substrate 2 confront each other at a fixed interval, and the gap of the 
TFT substrate 1 and the opposite substrate 2 is filled with liquid crystal 3 

[0003] The signal line 4 of the direction of a train (length) and the scanning line 5 of the direction of a 
line (width) are formed in the TFT substrate 1 in the shape of a matrix, and TFT (TFm whTcML 
dnver element, and the pixel electrode 7 which consists of a transparent conductor are formed in it at 
each intersection of a signal line 4 and the scamiing line 5. And the gate electrode 8 of each TFT6 is 
comiected to the common scanning line 5 for every line, the source electrode 9 is connected to the 
common signal line 4 for eveiy train, and the drain electrode 10 is comiected to the pixel electrode 7 
mn.^'n"T'' '° ^^^^^ ^"•'^t^^te may be covered ftiither 

lan Jl ? TPrf f 'I" t'f ^ ' ^ surface of 

tongue in TFT6 fonned m the TFT substrate 1, each wiring portion, and the crevice portion of the 
pixel electrode 7 and each wiring, the counterelectrode 12 which is a common electrode is formed in 
the bottom of It and orientation film 13' is prepared in the opposite substrate 2 which consists of a 
m^n ''^^^"^^ «f tongue may be worn fiirther 

[0005] In order that the TFT substrate 1 and the opposite substrate 2 which were formed as mentioned 
above may make the orientation of the liquid ciystal molecule cany out in the fixed direction with a 
fixed pre ti t angle to a substrate and may make display quality of image uniform, processing (rubbing 
processing) which, on the other hand, grinds the orientation film 13 and 13' against cloth suchTs 
polyester, at ** is perfomied. Here, the direction of rubbing of the TFT substrate 1 is made into the \ 
direction which goes to the upper left from the lower right of dmwingi , and the direction of rubbinA 

^d HeTr tTI ' 'I T'' "^^^h '""^ l^ft fro- the upper righ?^ 

And the TFT substrate 1 and the opposite substrate 2 are held so that the orientation film 13 and 13' 
may face mutually, and liquid crystal 3 is filled in the meantime 

[0006] Next, the drive method of the above-mentioned conventional active-matrix liquid crystal 
display IS exp amed. If selection voltage (Vg, on) is impressed to one of the scamiing line 5 TFT6 
comiected to the scanning line 5 will be in an ON state, the potential of the pixel electrode 7 will 
become equal to the potential of a signal line 4, and the data voltage currently outputted to the signal 
me 4 will be written in the pixel electrode 7. On the other hand, since the counterelectrode 12 he d 
at fixed voltage by the potential difference of the data voltage and the counterelectrode 7 which were 
written m the pixel electrode 7, vertical electric field are built over the liquid crystal 3 inserted in 
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"LtZl^^^^^ t '^'^^ ' ''""^'^ '"^^'^•ty of this electric 

mmi ^^ t^smittance changes in connection with it, and image display is performed. 

om r ' 7!r" P^""' ''"'^^^'^^ ^ ^^'^ ^Wle non-choosing voltage (Vg 

and off) IS unpressed until the following selection voltage (Vg. on) is impressed to the scamping 1 ne 5 

Z^Z^^X^ ' ''''''' ''''''' '''' ^ ^-^^'-^^ 

[0008] However, in the above-mentioned conventional active-matrix liquid crystal display in a 
non-selection penod, the potential difference may be produced between the pixel electrode 7 and a 
eSv " "^'r'^ ''''''''' ' 5. and longitudinal direction 

electod^^^^^^^^^ " ^^"P'^^^ «f *^ P-^' ^'^^trode 7. Depending on the part of the pixel 
electrode 7, this longitudinal direction electric field had the operation which makes reverse the 

u Tu '''' of ^jiq^id crystal molecule, and as shown in drawing 8 , the reverse tilt field 20 
wbch the direction of a tih of a liquid crystal molecule reverse^^d, and they had b come the 
cause of the fall of contrast, or a fall of a visual-sense property 

[0009] Here, the mechanism which the reverse tilt field (reverse tilt domain) 20 generates is 

rrTF^subZe r^"^ 'Z'"""''":: '"P''"''^^ ^'■'^'"^ ^^^^ ■ Si^-e rubbing processing 
7 .nH J n 1 ''^''^ "° P°^^"t^^l diff^^^"'^^ between the pixel electrode 

7 and a signal line 4, onentation of the liquid crystal molecule near the substrate is unifomily cS 
out by pre tih angle theta to the orientation side of the orientation film 13 of a subst'te 
[0010] However, if the potential difference arises between the pixel electrode 7 and a signal line 4 as 
shown m drawingj , longitudinal direction electric field will occur so that the pixel electrode 7 and a 
signal Ime 4 may be connected. In the edge (a part for the lower right comer [ DraMng8 1 of the oixel 

substote 1 especially smce longitudinal direction electric field which make the orientation of the 
direction of a tilt of a liquid crystal molecule cany out to the field of the normal pixel et cLde 7 in 
the opposite direction of -theta, i.e., the direction, arise, the reverse tilt field 20 occurs im t s 

ZaT' kT / "^V'^^' transmittances differed from each other, the reverse tilt field 20 
had the problem of reducing the contrast of a display pixel 

i!!^ P^^'"' '° liquid ciystal display, and this problem is the same 

mnToTrf ' "^^^ as a driver element 

[0012] The conventional method for preventing the fall of the contrast by the reverse tilt field is 
divided roughly into the method of preventing generating of a reverse tih field, and the method which 
IS not conspicuous and carnes out it even if a reverse tilt field occurs. As a method of preventing 
generating of a reverse tilt field, there were a method of enlarging pre tih angle theta and the method 
of making intensity of longitudinal direction electric field small 

[0013] first, as a method of enlarging a pre tih angle The method [ theta / pre tik angle 1 using a laree 
iquid ciystal material (refer to electronic-intelligence communicaL socfety technf ^^afch renoit 
[electronic display]:EID 91-72 besides Sawada, and pi (1991)), The method' theta /pet h^^^^^^^^ 

n 997^. r ^T^^rn ^^P°« ^^^-^^ No.3 besides Satani^^d L 

(1992)), The method (EID 91-121 besides Nishiki, p35 (1991) reference) of forming the 

counterelectrode of an opposite substrate in the shape of a stripe, the method (refer to JP 4-55819 A) 
^eTearned " ^"'^^'^^ "PP^^ '^'^ ^tc 

[0014] Moreover as a method of making intensity of longitudinal direction electric field small the 
method (refer to JP 1-2665 12,A and JP,4-49692,B) of enlarging distance between notching th; pixel 

!p f ™ ^ ' '''' ^'^'^^ P''^^' ^'^^^-^^ 7' -«thod (refer to ' 

JP,3-177817,A) of choosing the direction of rubbing so that it may lap with the portion to which TFT 
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orerk^A ^^^^^^^ ' T ^'^'"''''^ Since a drain electrode 

ZZL^ . ! of choosing the latter direction of rubbing by reverse stagger type TFT at a gate 

fmsi i;!:^ f 'I" ^ "'^^ ^'^f ^-^^ - ^ gate el^ode ' 

S decide 7 ! tf , ^''^'^ JP,1-266512,A) of forming a black matrix, and the 

pixel elecfrode 7 to the lower part of a black matrix, defonn the line breadth of a signal lii^e further 
corresponding to area extension of the pixel electrode 7, make the extension general a vers^l 
field as a method which is not conspicuous and cairies out the generated reverse tilt field sX a 
reverse tilt field may be covered, and the method (refer to JP,2 13927,A) of for^ ng attck ma^x so 
that a reverse tilt field may be covered etc. is learned. ^ 



[Translation done.] 



3 of 3 



6/12/03 10:48 AM 



* NOTICES * 
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3. In the drawings, any words are not translated. 



EFFECT OF THE INVENTION 



[Effect of the Invention] In invention according to claim I, it is considering as the active-matrix liquid 
crystal display with which the pixel electrode was formed through the insulating layer so that the L 
breadth of one [ at least ] wiring of the scanning line of two sides which hits in the rubbing start 
direction of the orientation film of the 1st substrate, and a signal line might be crossed and wiring 
might be covered. Therefore, the line of electric force generated between a pixel electrode a signal 
line or the scamung line is effective in the ability to be able to raise the contrast of a display pixel 
without not generating lateral electric field, being able to prevent generating of a reverse tilt field 'and 
reducmg a numerical aperture into liquid crystal, since termination is carried out at right angles to the 
field which emitted fi-om the upper surface of a signal line or the scanning line, and the pixel electrode 
earned out. 

[0051] In invention according to claim 2, it is considering as the active-matrix liquid crystal display 
with which the pixel electrode was formed through the insulating layer so that a part of one [ at least 1 
TuT t'*'^^ line of two sides which hits in the rubbing start direction of the orientation film 
of Ae St substrate, and a signal line might be covered. Therefore, although a reverse tilt field occurs 
by the longitudinal direction electric field between a pixel electrode, the scamiing line, or a signal line 
most reverse tilt fields generate serve as the upper part of the scamiing line or a signal line, and since ' 
It ,s covered by the shading layer formed in the 2nd substrate, the effect that the contrast of a display 
pixel can raise has the influence on the display screen, without reducing the next door of a small 
potato, and a numerical aperture extremely. 
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MEANS 



[Means for Solving the Problem] Invention according to claim 1 for solving the trouble of the 
above-mentioned conventional example Two or more scamiing lines formed in the line writine 
direction, and two or more signal lines formed in the direction of a train, The driver element formed in 
each intersection position of the aforementioned scamiing line and the aforementioned signal "d 
the pixel electrode linked to each aforementioned driver element, The 1st substrate which has Ae 
onentation film m which orientation processing was carried out by nibbing in the front face on two or 

7JnfUr"TT: rfu"T''' "PP" ^^^^^'^^ '^y^' -hi^h covers portions other 

Aan the pixel electrode of the 1st substrate of the above, and the counterelectrode which counters the 

fitXvT f f'' active-matrix liquid ciystal display possessing the liquTd cr^^al 

fined by the aforementioned counterelectrode upper surface between the 2nd substrate which hasThe 
onentation fihn m which orientation processing was earned out by nibbing in the front face and the 
1st substrate of the above and the 2nd substrate of the above It is characterized by being fo^^ 
toough an insulating layer so that the aforementioned pixel electrode may cross and cover the line 
breadth of one [ at least ] winng of the scamiing line equivalent to two sides of the start direction of 
s^gnaS " P''''''''''^ '^^^'''^ orientation film of the 1st substrate of the above, and a 

[0020] Invention according to claim 2 for solving the trouble of the above-mentioned conventional 
example Two or more scamiing lines fonned in the line writing direction, and two or more signal lines 
fomied in the direction of a train, The driver element fonned in each intersection position of the 
aforementioned scanning line and the aforementioned signal line, and the pixel electrode linked to 
each aforementioned dnver element, The 1st substrate which has the orientation film in which 
onentation processing was canied out by rubbing in the front face on two or more aforementioned 
pixel electrode upper surface. The shading layer which covers portions other than the pixel electrode 
of the 1st substrate of the above, and the counterelectrode which counters the aforemeLl" 
electrode. In the active-matrix liquid crystal display, possessing the liquid crystal filled by the 
aforementioned counterelectrode upper surface between the 2nd substrate which has the orientation 
film m which orientation processing was canied out by nibbing in the front face, and the 1st substrate 
of the above and the 2nd substrate of the above It is characterized by being fonn;d throughln 
msdating layer so that the aforementioned pixel electrode may cover a part of one [ at least ] wiring 
of the scanning line equivalent to two sides of the start direction of the orientation processing by 
rubbing of the onentation film of the 1st substrate of the above, and a signal line 
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OPERATION 



[Function] In invention according to claim 1, it is considering as the active-matrix liquid crystal 
display with which the pixel electrode was formed through the insulating layer so that the line breadth 
of one [ at least ] wiring of the scanning line of two sides which hits in the rubbing start direction of 
the onentation film of the 1st substrate, and a signal line might be crossed and wiring might be 
covered. Therefore, the line of electric force generated between a pixel electrode, a signal line, or the 
scanmng line can raise the contrast of a display pixel, without not generating lateral electric field 
bemg able to prevent generating of a reverse tilt field, and reducing a numerical aperture into liquid 
crystal, smce termination is carried out at right angles to the field which emitted fi-om the upper 
surface of a signal line or the scanning line, and the pixel electrode carried out. 
[0022] In invention according to claim 2, it is considering as the active-matrix liquid crystal display 
with which the pixel electrode was formed through the insulating layer so that a part of one [ at least 1 
wiring of the scanning line of two sides which hits in the rubbing start direction of the orientation film 
of the 1st substrate, and a signal line might be covered. Therefore, although a reverse tilt field occurs 
by the longitudinal direction electric field between a pixel electrode, the scanning line, or a signal line 
most reverse tilt fields to generate serve as the upper part of the scanning line or a signal line and 
smce It IS covered by the shading layer formed in the 2nd substrate, the influence on the display 
screen can raise the contrast of a display pixel, without reducing the next door of a small potato and a 
numerical aperture extremely. 
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EXAMPLE 



^xample] It explains referring to a drawing about one example of this invention Drawing 1 is 
flat-surface explanatoiy drawing by the side of the TFT substrate of the active-matri';di^dd"crystal 
display concerning one example of this invention, drawing 2 is cross-section explanatory drawing of 
the A-A- portion of drawmgJ. , and drawingj is type section explanatory drawing of the B-B' portion 
of drawing l . In addition, the portion which takes the same composition as drawing S and drawing 9 

is explained using the same sign. ^ ^ 

[0024] The active-matrix liquid crystal display of this example consists of liquid crystal 3 with which 
It inserted and filled up between the TFT substrate 1 of the bottom possessing the TFT (TFT) which 
performs ON/OFF which is not penetrated [ transparency / ] and a signal line, and the scamiing line 
the opposite substrate 2 of the top possessing the counterelectrode which are a black matrix and a ' 
common electrode, and both substrates, as shown in drawing 3 . [ of each pixel ] 

fnnlll^^T'u^t 'r" ve-matrix liquid crystal display of this example is explained 
concretely. TFT 6 which a signal line 4 and the scamiing line 5 are formed in the upper surface of 
glass-substrate 1' of the TFT substrate 1 in the shape of a matrix through insulating-layer 15' and is a 
dnver element at each intersection of a signal line 4 and the scamiing line 5 (TFT), The pixel electrode 
7 of the transparent conductor which consists of indium tin oxide (ITO) etc. is formed the gate 
e ectrode 8 of each TFT6 is comiected to the common scamiing line 5 for every line, the source 
electrode 9 is comiected to the common signal line 4 for every train, and the drain electrode 10 is 
comaected to the pixel electrode 7 of each pixel. Furthermore, the orientation film 13 is formed so that 

unnrrtft "PP^'.^f "^^'u" ^"^^ ' ''"''^'"2 P^^^^^^^^^ P^^^^^d toward the 
upper left from the lower right. 

[0026] The black matrix 1 1 or light filter (not shown) of a wrap sake is formed in the undersurface of 
glass-substrate 2 of the opposite substrate 2 in the wiring portions of TFT6 formed in the TFT 
substrate 1 and a signal line 4, and the scamiing line 5, a counterelectrode 12 is formed in the bottom 
orientation film 13' is prepared so that the whole undersurf-ace may be worn further, and it succeeds in 
rubbing processing toward the lower left from the upper right of drawin g 1 

sThl^h'^crrr^^^^^ "^""t ^^'u' '^^'^ ^""^^'^''^ ' «g ^ ^^e scam^ing line 
5 which consist of metals, such as chromium (Cr), on glass-substrate 1' of the TFT substrate 1 as 

shown in drawing 1 and drawing 2 , and the really cast gate electrode 8, The gate insulating layer 1 5 
which consists of a silicon dioxide (Si02), and the semiconductor barrier layer 14 which consists of 
an amorphous si icon (a-Si) etc., The up insulating layer 16 which consists of silicon nitride (SiNx) 
and the source electrode 9 and the drain electrode 10 which consists of the semiconductor film with 
^t one byTne""'^ '"^"^'"^ '^^^ ^^^'^ laminating was carried 

[0028] And the signal line 4 which consists of the aluminum (aluminum) which connects with the 
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laminating of the orientation film 13 was cairied out on this. composition that the 

[0029] Moreover, although the driver element is set to TFT rTFT^ in thi. ■ 
only TFT but diode, MIM, a varistor, etc ^ ^ ' '"^P'"' "^"^ 

[0030] And the configuration of the pixel electrode 7 which is the feature portion of this examnle i. 

below .oa™„g.l,„e 5a in d,^„u so ,ha. U,e righ, end of fte pixel electrode 7 may t^LZle 
nglrt of signal-lme 4a m dswintl so that the Hne breadth of signal-luie 4a excent TFTfi ! 
seamjmg-line 5a may be completely covered by the pixel electrode 7 ' ' 

S„f r°'"' ' "'^ ^' 1"^=' ' ^«=nded and fonned to the 

center of the upper part of s.gnal-line 4a, and die soffit is extended and fornied to Ih^c^^rofT 

dec.n,de 7 adjon-mg comrades comtecting too hastily. Similarly, the amount of [ of signal-to! TL 
scanmng-line 5a ] mtersection has also prepared minute notching as shown in dmwine 1 in order ,7 
prevent p^el electrode 7 adjoining comrades connecting too hastily sincTa k^dSrJ^ ^ 
arg. Since this notching ponion is small, d,e i„fl„e„ce'o„ a n^eric er^^^^^^^^ """"^ 

In t^V ° t"™ "^"'^ '^^'^y °f and the 

Te^e m fir '^"^ ^"P'^atory drawing of drawing 3 The 

revere t,lt field to wh.ch contrast ,s reduced is produced by the longitudinal direction elSSfc^field 

whth r J™ '"^'"^ ""^ ^' Pi''^' ^'"^•^"d' 7, and generatingt a c„me^ 

which corresponds m the rubbmg start direction of a pixel especially is knov^. ' " 

SUfr J T^' ' '» "PP" pan of signal-line 4a which shares the 
n i Jl i"^ ^'^am.ing-line 5a in this example and it forms fir sT ha, 

bemg able to prevent generating of a reverse tih field and reducing a numerical aoertuThv Til 
liquid crystal 3, without generating lateral electric field ^ 

fxlii!!.''' active-matrix liquid crystal display of this example is 
explained usmg process cross-section explanatory drawing of drawing 4 (a) - (d) and drawina S 
and (f). First, on substrate 1' of the TFT substrate 1 which consl^a L a quLz at^ic 
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Luu^oj iNext, i>iU2 It deposits and the gate insulating layer 15 is formed. The gate insulating layer 15 
flections also as insulating-Iayer 15' of the intersection of the scanning line 5'and a signal L 4 And 
•^^.nS^''"' sjhcon (a-Si) as a semiconductor barrier layer 14 is deposited, and it is SiNx as an up 
^iZ' T'l .Tu 'T''^' "P l^yer 16 is fomied so that patterning may be 

earned out by photo lithography and etching and the gate electrode 8 may be countered (refer to 
drawing 4 (b)). 

S Q ^"^""fr ""^c^f "^^'^ ^^^^^ ^™P"ri^ ^^ed out. patterning of 

an n+a-Si layer and the a-Si layer ,s carried out continuously, and the source electrode 9 the drain 

electrode 10, and the semiconductor barrier layer 14 are formed (refer to drawing^ (c)). In addition in 
order to reduce contact resistance with a signal line 4 or the pixel electrode T^oumay prepare bam'er 
d^'c)^Ll\T''''' '^"^ ^" "PP'' source elecJde 9 and thT 

[003 8] And the laminating of the layer insulation layer 17 which consists of a silicon dioxide silicon 
mtode. or a polyimide is carried out, the contact hole for comiecting with the layer insulation layer 1 7 
at the source electrode 9 is formed, next film deposition of the aluminum (aluminum) is carried out it 
cames out patterning, and a signal line 4 is formed. In order to prevent that the pixel electrode 7 ' 
formed on it is discomiected with the level difference of the pattern edge section of a signal line 4 by 
etching which forms a signal line 4, it is desirable to perform taper etching of 45 degrees or more and 
to make loose the level difference by the signal line 4 (refer to drawing 4 (d)) 
[0039] And film deposition of a silicon dioxide, silicon nitride, or the polyimide is carried out the 
contact ho e for comiecting the pixel electrode 7 and the drain electrode 10 is formed, and the layer 
Ttf f irn'^''' ^-^ f^. '^P^' ^t'^Wng of 45 degrees or more 

7.^f ?; f'.f ^ ^''""'^ ^^y^^ ^« "PP^^ P^ ^arry out film 

deposition to a hole pars basilans ossis occipitalis enough and may not cause an open circuit by 
etching of contact hole formation, ^ 
[0040] Furthermore, so that film deposition of the ITO as a pixel electrode 7 may be caixied out and 
the area of the pixel electrode 7 may be extended to the pixel lower right portion which is the rubbing 
start direction on it except for a part for the intersection of signal-line 4a and scanning-line 5a 
Patterning is caixied out so that the upper part with scamiing-line 5a which adjoins signal-line 4a 
which adjoins the right-hand side of the pixel electrode 7 in drawing 1 , and the bottom may be 
covered, and the pixel electrode 7 is formed (refer to drawing J. (e)). 
[0041] And on it, a polyimide is applied, an orientation fihn is formed, rubbing processing is 
performed and the TFT substrate 1 is formed (refer to drawing 5 (f)). And between the opposite 
substrates 2 formed independently, restoration maintenance of the liquid crystal is carried out it fixes 
and an active-matrix liquid crystal display is formed in it. 

?rTil^.1''^'l*^\'"^*'"^^ "^^^ ^y ^^^P'^' ^^'^0^^'^ as a material of the gate electrode 8 of 
1 FT Metals other than chromium (Cr), such as aluminum (aluminum), a tantalum (Ta) and 
molybdenum (Mo) as a material of the gate insulating layer 15 The metallic oxide of silicon nitride 
(SiNx) and a gate electrode other than a silicon dioxide (Si02) again as a material of the 
semiconductor barrier layer 14 Besides a-Si, CdSe, CdS and Te, PbTe, and polycrystal silicon 
(poly-Si) as the material of the up insulating layer 16 - SiNx others - Si02 as the material of the 
pixel electrode 7 - tin oxide and a zinc oxide - as the material of the layer insulation layers 17 and 18 
~ everything but a polyimide - Si02 and SiNx etc. - you may use 

[0043] According to the active-matrix liquid crystal display of this example, the pixel electrode 7 is 
extended in the rubbing start direction. Since it is made to cover the line breadth of signal-line 4a of a 
portion, and scanning-line 5a which forms the pixel electrode 7 in the upper part of signal-line 4a 
which makes the pixel corner of the rubbing start direction an intersection, and scanning-lme 5a and a 
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. ...w .,^iu iciiueu lo generate by the pixel e ectrode 7 Since eeneratino nfth^ ^- ■ 

(0044] Nex>. i, explains refeaing ,o dmin&i and drawinfcl abom another example concerning this 
example. D» ,s flat-surface explanatoty drawing of the active-matrix liquid otystal dTplayTf 
another example, and drawing 7 is type section explanatoty drawine of the C. r .nrZ f l . 
In addition, the same sign is attached and explained abou.''fl,^XwW:h^l t ^l^™^ ' 
composition as drawing 1 and drawing 3 

spectfically formed to the center of the upper pan of scanningle Sa ' ' 
^4«] It ^ made to form the edge of the pixel electrode 7 in the upper part of wiring of two sides 

^tSt' "8ht) of the rubbing'start direcTon whfch a reLe 

f it field generates at least among the signal lines 4 and the scamiing toes 5 which ^mllf,h Z 

[0047] The orientation of the electric field in another example and liquid crystal is explained usina 
damngl . In the another example, at least, since the edge at the right end of the pixeUrttode 7 i, 
o™ed tn the upper part of signal-line 4a and the edge of the soffit* f the pLetCdeTrftI 

:rt o?th::xr:n' :cS"" "■"""•^ -"^-^ ^^'^ 

[0048] Moreover, since the crevice out of which the light of the back light arraneed at the linniH 
crystal panel tooth back leaks and comes is almost lost when the pattern cd^fte pWe ectrode 7 
.s formed ,„ all the wrrmg sections surrounding the pixel electrode 7 of four side in nile tf 

rx^rdtrwr:::;^:^^^^^^^^^^^^^^^ 
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' NUllCES * 



Patent Office is not responsible for any 
damages caused by the use of this translation 

pi^:^;''^'''' has been translated by computer. So the translation .ay not reflect the original 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

^E2] I. is cross-seotion explanatory drawing of A-A' portion of drawingi 
t .s type sectron explanatory drawing of the B-B' portion of dS;vSgr 

^i^^i::::o?&r""^'^"'''^^^^^^ 

It is type section explanatory drawing of the C-C portion of dowmfci . 
tai] I. ,s flat-surface expianato^ drawing „f «,e conventional actr^x liquid crystal 

ei;S:r- ore7ecrelY*ri^^^^ ' "f ( 6 - TFT 7 - A pixel 

Counterelectrode 13 - Orientation filmT4 ^ ' 7 T ' ' " ^^''^ '2 - 

.6 / 20 - Reverse til. f.eWr "a X s^'lat rg'^Ms" U " ' ' " '"^"'^""^ 
electrode ^ insulating layer 1 8 - Layer insulation layer ] 9 - Source 



[Translation done.] 



6/12/03 10:52 AM 



Japan Patent Office is not responsible for any 
•damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated.- 
3. In the drawings, any words are not translated. 
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1 

b , mtin\i]mm±mz^mi y y^y/\,zi. oEisijiig 

t miiw. 2 oafiK t mhzmtz $ ixtzm^n t i:M{&t h 
79 7-7^^)9 xm^a^^m.f<zh \ . mitmn 
■w&tmiiw, 1 <r>mum.^m<n y f ynzMim^ 
mcr)m^:hw\(0-mzwzhm.w^t\mm(r>'y^j:< t 

{mim2\ m\^\<zmffiWz'm!icn^Mrc. n 
i:\^^z]^^^ix.tzmLm^mt , mtiimubmm 
^'^(Tt^^&M.^zm^^h.fz'mmm'f-b . mi^mm 20 

. mwm(^mmmm±Mi<z 
mmtryt'ynzx m^nmm^tifzimmt ^*ti. 
m 1 i^s^t , B?is^ 1 (^mmmmmmmi^mi: 
mt^mmt. mtmmmmizi(i\^i-m\^mm 

k , mtiMi^nm±m^z^m^ y ^>9lc J: 0 E|6]^!ifl 

ixtzZ t zW^b ti79T''. 7'v h')9 XjRs^^n^^ 
[000 1} 

[^^iiJ'rfilfflr^-if] *^0fl{j, |g|«^.> LTfllh 
^y^-'X^- (Thin Film Transistor: TFT) , /-^.t- 

H, MIM (metal/ insulator/metal ) , '^UX^'^r 

-X N ^ i6]± s 4f ^ - > ^5-(:- J I, r ^ -r r-7 h'}9 y.m 
ikf<n^Mm^zm-fi,. 

[00021 

( ^^<r)miH ] fiE*i7)T F TMT;? f- 1- 7'v h 'J ;? X?S 

mn-^mm.<:»-mm<^)'^mmmx'h o . 0 9 (i , la s i?) 

D-D - Sl!i)-i7)1S5tMisiBJ[lT'ct).5>, r7-r-f7-vl- 

'j;';'xia^%^ir«(i. ia9(C7-F-tJ:'3(c. tft^hs 

I. n^mnim-idie^-h-hm^^ix, tftsisi 50 



) <t^T6-2 7 380 2 

2 

t wifiis^ 2 1 ti^-is.m^x-n^ t . T F T«« 1 i n 

[0 00 3] TFTs«Kiai, n m) -n^^m^^ 
4 1 ^T ( fit ) :^rsio^$ji 5 1 h 'J 

mw,vyy'jy.^ (tft) et. m^m%^i)-hfSLh 
m^miiim^^tix^^^, -eLt, #tft6<7)>-' 

«S9<i?ijmc«ji<^)fi-fig4{cgg!$it. YV'^ ym 
mi oimmmmi izntu^ti. mzwsi^i^i:mo x 
0 i,zinm 1 3 mm ^tix^^h, 
[0 004]-:^. mimmmfy'hmmmm2iz 

gp^ay: 7 > b mism ^mofz>f)<r) 

7' 7 •:/ ^'■7 h 1; 77. 1 1 mm^ix. -eiOTicftJil® 

t'i)i..*tisimffii 2*iffM$ii- mzTm^^^^oi. 
0 ^zwm 1 3 ■ m% (t oixT I ^ I. , 

[0005] iieco J; 3 (c JFM $ ixfz TPTmUl m/ 

n\^mwL 2 [i , mik'rf^f-immzfi lt-sc7)7v^;i. 

ElSJlll 3.13' J^'-K'Jxxt/U^co^I} 

x'--nmzmmm {y\:y9'9m) tmziix\^h, 
^■ixu. TFTmu\<^y\^y9'ij\P\ims<^^-rt- 

h^}Lt.zm^o1iWcL. n\^mW.2(^yt' y9'1il^i: 
tf±*^^.£T(-(^*^5:^[6]> LT^^I), fL-T, TFT 

s<g 1 i 2 > meifiiji 13. 13' hci^i 

/^H >^'3 j: :a:S^§it. xcmzm^a 3 ii'^mz^ixX 

[0006] mz . ±im^^c7)T9 r -f h >J 9 XjiS 

*(ciMJK«E ( Vg.on ) tma&ixh b , ^^7)^^115 
tJi^ $iriX^^^TFT6¥^ y^m t ^ 0 . B^SfiS 

7 cr,m(tn'imm 4 cose > 1? l < >sr ^ t , fi^ia 4 (c 

*f|6]lffil 2{±-7EmE(cfmSnTt>l.y^.: 

*^ . m^mm 7 ^ ii/^ -f - 5- ie t M\^mm 1 
bc^mumzi: 0 , mi^zmtixx^-^^m^aSizmmififl] 

ifcw/'^fCL , xix(,z{^-ox^mmm\LLxmim 

[0007] mmmm izm$&3.ixtzr—9m!±.ii, 

ita:?«5(c;W^tRlE (Vg.on) MOM^iXhtX^:) 

m. 'jfo. mmm& (vg.off > ^^ewD^i-t-cui. 
PaKiffijf §ii^i7j-<:-, 79 T < 7'v h u 9yMi'B^^^m 

h yy^h^-%hZbh-X^ h hO)Xhh. 

[ 0 0 0 S ] Ui^ ^^ti-'rfh . 9 f- < 7-7 \- 

9 y■.^x^im^^mz^v^x>,i. wmmwiMz, m^. 
Hi 7 i (i-^t;4 b <rmx>:immnM 7 > .^s is 5bO) 
mzmmi±.t . bwi 7^'.))5Ij2a;t^s:fi•(SI'«^r*^ 
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too 09] zzx\ 'j^<-xi-iuhmi&('j^<-zi- 
c^mmmmmim^^xMm'jizmB^th, tftssi 

[0010] L*vL.. mmmmitmm t(r)m^zm 
iiLm^^ t^t.ms t/T^t X'ji^z, mmmm i > \m 
m.Ah mj^k 0 \:zmjm.^t-^-th , mz . t f 
Ts^ 1 c7)7 \Lvmmmzi^%thmmm.i(r,^ 

U (llSTl5fflS«ffi70#TP^g|5^) \,zii\^x\i. m 

[6], t=5:io*>-^^r|titEr6]$-ti-|,J:a^1i:^(6]l#*>- 
^thfz^z^ Z<ry^%\,z^))^-x^)VVW^2 0if% 20 
4tl.. 'J^N'-^^;l'hffll|!{2 0li. ^(n^mt^'^ 

[0011] z<7)'mi. T9^^r-7 h y ^74gfB^ 
^^w^^cnwmx'M . m%m=t-t lttfti-:ij'|-(o 

[0012] ij V <-x -ni h mmz im>hyxv<r) 

lX{,^iXin±fzt£<th1l'&>l,Z±m^iXl, ^)J\ 

-x^)Vhm&o^%^m±.th:^'A'cixii, rvf- 
[00 13] t-r. ri-^ii hn^t^^ <-riii&t i 

rV Al : EID91-72.pl (1991) #03) . TV-^il Vne 
•f?il^V\W.\^W.iWiV^lt-A (fe&ft!!. National Techn 
ical Report Vol. 38 No.3,p54(1992) , I^^^^X 40 

91-121. p.35(i99i)#.B3) . mrn'm^uicm^mi^ih 

-T4 - 5 5 s 1 9 ^i^mre ) mmhixx^-^h,. 

yixt,i. fflsa:® 7 (T^m^, o x ^ . ssmti 7 ^ 
mnA >y)f^(^Mmi-k^ < -th-nm mwi^ 1 - 2 

6 6 5 1 2-^, t#iJ¥4 - 4 9 6 9 2-^i>mB3) . 'J 
<- .X ^ ;l h * T F T L 1 1 ' I. g|3>>(Cfi^- 



T3 - 1 7 78 1 7^^i>##Bg) ^^i^CoiiTOl.. 

#(7)7h'>^/:^riS]$-giFvtl.:^r^«i« Mx:J'X?'Motf 

fMz. y- Y-mm±.izi5\,^xmmmm^^ < tch 

t^u-&t Lxii, 'j^<-xi-)Uhmmm^j:oizy 

1 2^^m^m) . ffl^miS7«offlgp$:/7 7;5'vsi; 
9 xayTUtx-m^i. . w.\.zmnnMi(mw&mzn 
mixmmw^im\^x , k^ssp^c 'j/n-x^ 

7 7 y 7 -7 h u 9ximmhijm ( t^ri3¥ 2-139 

2 7 ■^•i>^#.BS ) |?;;){^ tf>ixT t ^ I. , 
[00 16] 

^m%imbi,xcr>±iimiffi7'v^)vvn^±t 

l'Zy\iy9'U\inzmtRtlJ}mX'li. TFT<r,VU-l y 
'Z%(r>hl^i^XL:/)^'J.'<-Xi-il-hmmc7')^^i:^± 

[ 0 0 1 7 ] Btc- tm!nw\nnmmx%^ <j><-x^ 

■ttt te5M L , I ^Mik^y^Hz <J .1 \~x 'I'll- h Sr ^4 
S-lt. ry-/9-^\-^)9XX'Wj'}i'&X\t, oyhyx 

hiiii^^iii 'oc7)(7), mamijm^i'-t&fz'sbm'T-cDm 
[ 0 0 1 s ] ^wmnmmz^hx%^ixrzio<7^ 

X\ S-?i7)B3D$S-,i$>-$-<tS * >*< , 

hffl.t^(; J; ^> 3 >• h 7X NiOffiTS-lt^^-r-S C i iOf^ 

[0019] 

^cMti^TEMSi . .^^iJ*-lfil(cffM?i-L?^^M!5i7)fi-^|| 

.®)j«-7-i. wm%m'v^z\tm-hm%%wc. 15 
3wmmm:)!}\-o->ny'ft * jesit-t ^ -mm t , mieiimt 

tS(ctf|il1-^.tti"]€l5> , mW^^mmiMizmm^y 
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[0020] Hmm(mm^.t:m.-ritzi^<r>ms. 
m2im<r>%mi. m\^f<ziim^ixtzmtcr,ii.^^ 
m-}^mz^^^ixtzw^mm^b . mti^m^t 
miim^(^^ti^m.\,zm^^ixtzwmm=Ft . mti 
mmmf-{zmmthmm,mt . miw.Wicnmm'm. 
iMizm^y^ynzi. ^m\^m^ivfzm\mbi 
^thmi <r>mw.t . mtm. 1 (^msi(r>mm'mm.w^<^ 
W'^iim-fhT&^mt , mimmmmzn^^thn^ 
nMb , mttn^%miM^z^miyyzyy^zi.^Wfl\ 

mmMifimiim 1 (^m^(nm\m(r>y t-ynzx m 

< t {^-yfcr,mi(r)-mmo xo^z^mm^iYixm 

lS.WzZtmWiblX\.^l, 

:oo 2 1 ] 

um ] m-^m i iiM<^^mizxtni. m i i7)««£0ie 

0 iz-^mv ^irix mmmmmfS. ^ixtzr^T^y-? 
h 'J ^ ximm^^mv-b ix<.^icr)x-. mmm^bim 
mxi,3.^^ub(Dmxw±ti>mmm, am^xa 
M&^(7)±mx ^ Lxm^mm(r> uzmtzmmi^zi^im 
ticox, m^Bmzm-Jo\^(^mrrz^i.^^^ibii^^ 
v><-x^iuhmmco^^i:m<zbt^x-^ , ma 

±^^^Zb¥X^l, 

[0022] mtim2im!7)?imizxiu£. m i 
^IdfBilcT) y t' >■ /rjfl(i&:^r^ (c Mtzh -imi^m^ b ft 

^f^LxmWiW^tm^^ixtzr 9 f- 7"v h 'J 7 xiS 

tzmm^-^i ■^x'-m.^ix7;,fz'f)\,z. ^'^mm^-^o:,%m 

{ i ® ■<: ' I a i, « t 0 , [1 □ $ r fi£ T $ It I > ^ 

< . ^^nH^iO::? v h yX 1- r fS]±$-ii:S I > A^f* 
■2.. 

[00 23] 

[^lifif^l] *.2^BHiO-Mfef^l(cot >tl2lffl-:>#P.«L =4-y5^' 



y-7h>J9 XiMBB^^^m<r>T F TS^dcOTEISH^Il 
-C'J)0, I12{i, 01^A-A' gl!-5J-c7)li)fni|jJBj0X'^ 

o,ii3{i,Hii7)B-B - mc7)im^sim'mmmx'$) 

h, i^, m8mm9bmmmmbi^^izoK\x 

[0024] ^^te^JcOT:? T -f 7'-7 ij ^ xmikWf: 

mmii. m3i,z^^tJ:oiz, ^mmcomm/^mmcr):^ 
y/^7i'ii'jmmhyy'Jx9 (tft) Rt/ii^ 

la, ^4ia«rftfi-fl.Tffl«^7)TFTS<Sli. 

10 ■7h>)7 x.mitmmmx'h i>i!^mmmi:^mt^±m 
2 b . mmmmizmtixxytm^titzmik 

3ti)^i^mm^tLX^^l. 

[ 0 0 2 5 ] SIC, Mt^mz^tm<^T9 f - 7"-7 h 

'J ^ xw.inm^smm<o^mz'?\, -^xmrnti , t f 

■^114 i^«5 tc7)^3S*(;:{ilBil)SrT^)l.fflih 
7>->'>'^^' (TFT) 6b. Mt-iyJ^yM, ■ XX {I 

TO) m^'his.immt$Mi¥<^mmm^7fim^^tix 
20 ^TFT6coy-hat68^±^Tttt^^aco^^^ 
5 ^zm^^ix. V -xmm 9 immzitmcnm^m t 
mm^h. ymm 1 0 i^^mmmmmm 1 tcfg 

*^^)3!t$ix, 01(cibH^T, ^■Tf)^h1x.B.z^t^'>Xy 

[00 26] .tt|ft]«1g2:7)/:;'5^a«2 - i7)Tffl(c{i, 
T F TSIS 1 (CJfM $ iXtz T F T 6 .5C.'^"fi^$l 4 , 
II 5 iOEIIgPij-ra '3 tzihcry-fy 9-7V>)9xl\X 
\.tf]y-y <iV9 (llTi^itt' ) mm^ii. fi^TLilc 
30 1 2 /;%M § i-L. SiCTffl^*r ?I ') J; '3 tcE 

I^Ml 3' A>iS(toil, lll50i-±>f;^fb.£T{C|6]*>oT 
7 h-y/VflJl^^/i^ gilt 

[00 27] ^/-c, TFTS^HCfc(t.g.:g-ii*i7)TF 
T 6 ti , 01 St/d 2 tC^f i '} (C , T F TSM 1 C7);y 
^^'sffilKl ■ ±(c. :5'oi, (C 1- ) *i7)^Mz;^A,R!cl.^ 

ZBSft^-'f* (S i02 ) :^>olt-l.y-h*g^H 5 

i, Tt/L 7ry'.> iJ 3>' (a-S i ) #*>^bR!c§^® 
(*:^S141 1 4 >: , m'C'T^m ( S i Nx ) *><'oStl>Jia3 

40 ?e»i 1 6 > , '^^mi-h'^m^^h.fz^mwm^h'^h ■/ 
-.x'tfsQa.i'^'HL'-^ >"iffii 0 bmw.'FM.m^ixtz'i^ 
x^mJ■>\KM.b■^^oxv^?^, 

[0028] -r L X . .f' 'J 5 K mMWi^WM 1 7 -2: 
-/M-CV-x'lggtctlJSI-ST/L-s -Oi, ( A 1 ) 
'5i«Sft-^J«4;9''ffM§ii. S(c-t:'J^ 5 ^^(nmwt 
%m 1 S//fSl^il. Ci^XirJlre^il 1 8(ciSlt»ii'i7^; 
R3P^r L -C K U >1;S 1 0 ict§^-tS ISfl:-^ > 
■ XX ( I TO) ^;!;""->lSSii#S1S7»%M$ 

ii. z.o^^.\zmm \ ^mm^ixtzmLb-^i-^x^^ 

50 
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[00 29J ^7t. :^mSfimX'iim}m'Fi:TFT (fl 
mhyyi^XS) tLX\i^hi}\ TFT{Cffi<b-r, 

C 0 0 3 0 ] f , *ll)iMi7)t#mgB^^T'S)I.BS« 

2iaofi^||4&l/^^^ 5 0±g5^S 0 i 5 
?ii5flSI^0^^2iaii. 7t>7m:^|S]c0BSIS£ 

^$ll5acOJS4i<-8l«oTI|iti$:?H,\ y\iy'/Wm 

[003 1] ^mimX'ii. TFT6ap^2:^< 
ft^ll 4 a m^m, 5 a iOlHS*«««ffi 7 J: o T 

»'^tm-fll4aJ;t9t*t^l>J:at. fflSmffi 20 
70T®i, llHCfcO-C^4^5aJ:DtTt^l,J: 

[00 32] ttz. TFT6t0jfim*fcl^r(i, 
®70:&SS:fi^*«4 a<7)±gP4'*t T'fe55L-CJg« 

L , TJSr.^^ 5 a (Tim^^t X'>m LXB^ LX 

zhii. T FT emmmi^t I fzMz. ph 

[BltttC . fi-^^ 4 a > imW^ 5 at 50^l|g|5i> i, 

^'C* <'t§cr)f. |i^Jgtl.B*«ffi7[5]±;<;i^|g1-^<7) 

[0033] ZZX'. ^tm(7)T ^ 7- ^ y'-? h ij 

mi tcnmmjji^mmzx -jxh , wiz. mmiriy 
i^'y^'miitmzm-timz^^t^^ z > v^^^hx 

[0034] *igsif?ijT'{i . mmmm 7*7 1'>- /^j^ 40 
iji^comimtm^mA atmm&5a.cr,±mzt 

X'mS.L, mz. fI-^Tg4aSy'^$l85aiO«|itSrS 
0 X 0 (CffM L T V > . ff-f |g 4 a Xti^ 5 a 

trnmrnmi tco-mmxt.-fhm^-r}mi, 

a Xfi^SjS 5 a i->±® J; D f£ L , BSlffi 7 f,)Tiffl(C 

■tf«I>:^r<. -liKCJ;'). ij/x-x^;!. MI^ctj^^ 
rl^Cli^'t'^, HP** ffiT ^ it a> 
1- 5 h * |S]± $ -tt I. C i t' & I. . 
[0035] mz . t-%W\y)r9T- -f 7-7 V')9 Xift 50 
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S 

H°B«^Si7)Sit:fri£4cot^T. 04 ( a ) - ( d ) , 

05(e) ( f ) (nru^xmmmk^^^xwm 

!><, ^-f. ^y^^. 53?, -b^S •y;?^*»<i>^|>TFT 
S^ltfOaSl ' JblC, ^'DA (Cr ) ^xn-,9')y 

;/lc J: 0 A- - - t T T F T 6 c7) y- h m@ 8 
^m5i:mm^ (04 (a) #31) . 

[ 0 0 3 6 ] s i 02 mmi, y- hms i 
4 tco^sicoii^mm 1 5 - t LT tsii-ts tot-*) 

I.. -f-LT. 4i^f*vSttll 4t LT<7)r^/^7r;^>' 
'>)a>' (a-S i ) Srttat, -!-cO±lc, ±gl5*g»ll 
e^LT^OS i Nx ^rttat. 7 * h ij y ^^^7 

l6]-r^ J: 'J ±M^m 1 6 SrfM-fl. (04 ( b ) # 
BS) , 

[0037] f £7)±t, ^pe!(l5^?:SJDL/c n + a - S i 
n+ a-Sia>. a-S iil^ii^L.tA° 

> •^'X, y-xi:ffi9 , K U"f yiffi 1 obli/^ 

^ftvSttii 1 4 iMfS.i-& (04 ( c ) #B3) , j^^ fi 
■ti84X{iB»«fii7 1 i03>^' ^' NfititSrffijS^Sfc 

v-xv&9Rr/y:i-i ymmi oa)±mzi'y 
yy-ry (w) , f-^^y (Ti ) ^n)<^^)ry^9)v^m. 

[0 0 38] fLT, zKft^^^a 

1 7lZV-xmm9^Zir^thfzibco:]y9 7 Vif^~)V 

-->/Lt. fi^*«4$rffMti.. m^^Amm 

|,x-:/^> -riO±(CffMS?l.&B«lffi7;';ifl 
■f^S4^'N'.^->-x ■/ >-^!<7)IMtJ; OliMtl.c7)*r|!S 
iJ:-t'&/iJ6(c, 4 5StJ.±cOr->'N'-X y^>-/S-ff 

'S,wk%.A{zx7s,^m^m.<-thzti?m.t.Lv^ m 

4(d) #83) , 

[00 39] fLT. zigfLi^^-^, m^ty^mm^i^ 

117, 1 SrffM-f-i., nyy;' h4->-;i/fM^0Xy 
^>-^''t1i. IPam*!! S±^-|ltcffMtSB*l:S7 
> LT^ I TO;5J7^-/l,jg*|!(c+^^«liLTlSillre.I 
S^rlU 5 (C4 5ffii.:I±i7)-r-y\--x-v^y:?-^^Tp ; 

[0040] mz^o)±.i:z. mmnmib lxct) i to 
zmmi-, y^ymmi\^xhhmm^Tmi.z^ n 

a > 5 a > cryx^^v^i^^'^s ^X . B*1S 
7c7)Hfg-t;);rt:5j|-^-|, J; m 4if iiSlffi7oMJ 
m\^^l{tm%A a >T(pi|(cP.?tg-t^^S^I5 a.v^O 

1-^ (05 (e) #?;() ^ 

[ 0 0 4 1 ] L T . -c^.)±(C;K ij ^ = 1^ r r/b" L'CIE 



06/13/2003, EAST version: 1.03.0002 



(6) 



^$^¥6-2 7 380 2 



m&^tL^ (05 ( f ) #Hg) , JtLx. mm&Lfz 
10 0 4 2] tfz. ^mmx-m uzm-im^i , 

crimiZT/li-^M. (A 1 ) , ^yi'Jl' (Ta) . ^ij 
y (Mo) ^c7)^a$- , NJg^l 1 5 <7)M^4i: 

LTJi. zKft^'fR ( s i 02 ) (omizm^ty-^m 
(s i Nx ) , y-hmm<7)±mM-imi^:. ttc. ^ 

mSitMl4(r)fimbLXii, a-S i CDfffitCd S 



1 0 



e. CdS. Te. PbTe. ^^a^Bi^U (poly-S 
i ) fr, ±gPI&MJSl 6<7)nnt LTtiS i Nx 

s i 02 mmmmimmt ixn. K^txx. m 

^ S FtfOfliJtS i 02 , S i Nx #5rfflt>Tt^l\ 

[0043] ^mm(r>r7 r ^ /v h u 7x?1b^b^^ 

7h>^^M!te:^l^cDii*fflS:3<.s&ttl.(i^ll4a 

/l-bffl«O^L^-ri,^a5^)-cOft-f^4 ai^iSS a 
<^IH§S:B*Sffi7 (CJ; oTS^ ct 3 LTU&c7)T% 

wmzmhrn^n^m^^mnw.. ^mzm^wsL 
i<mm:m^Lx^^ts:\^tz.^. ^p^^ffiT^-fri-c 

1 0 0 4 4 ] t-%mmz{%m\(n•mmAZ':>v^x 

J)'},ia7{iii6c^c-c - siJi]-:7)^5tiflfffiijiBfliaf^) 

[0045] m(n%m\!r)r9T ^ 7- -7 h 9MVx¥a^ 

(cti . a^S^ 7 ^'):&^g<7)/ < ^ - >x y J| 4 a 
x-y 5 a<7)±S(i4'J^S fffM$iX/>:T;' -r ^ 

Z-? h U ^' .y^i^^B-M^r^mx-h I, . 

[0046] ffi^fl:ffi7 rfflt;4 ja-rbttfi-vt;4 hit 

S II 5 '3 . :J'>t- •< h (, 1; ./ ^ii- h m**^'?i4-t 
^7t'>-/|l$Er:Jjrf«lt7)r^ (CCt-ii^rT) zx.<^±ti> 
2m. tKcbo, ft-^184 a.&0<'76a|l5ac7jKi|JO± 
a;(cii-Sl:ffi 7 iox v i/Srffi^a-Cff^RJc^l. i '3 iz L T I' ' 
S , £(Cil6 IZ^.tl olZ, 3 j2Xi j:4 JIl^gPiO±(cx 

t MWMm. 7 > c^mt>: 0 5 in tixnn . 1 



OximW±t'$)il(f J; OMa 

[0047] m<^mmm^zmihm^tm^n(r)UHz-:> 
\'^xmi^m^^xm^nth. m%mmx'\i. ^i'-^<t 

i), 064't'BSl:S7i^*ri^«Ox.y>''5rfi^||4a<7) 
±135^;. a^S7<7)T^c^X y>''^^Sil5aCO±a5 
{cffML.ri.^l)£7)T's 12 7 tint J: ate. B^SSs7i: 
fi^^4 aX(i^$f« 5 a i:C7)ra{C«l:^f6]m^7)>m 

10 . ft^|« 4 a X«±^4^ 5 a <7)±gptCffl 

*6T'h$ < JfUi. I, > A^T'* h{,<nX'hh, 
[004S] ttz. ®^S7$:Htf43220Seiag|5^T 

thy ^yymk-}^^<rm%Wi(r>MzmTlt h^h f^X 

20 

[0049] SiJiO^)5S^or;?T 7'v N U 9 xm^B^ 
^^Bi/lff, iiSmffi7 itrffltf fi-f-114 i: 5 (T) 
^^^:<ii>. y^yymk)y^(mmi^-^^±t 
hm^^A ai:^$|g5 aiO±g|5tfi^{cit'S*mS7 
WN°;!'->x-y>''S-aiaTffMLTU|,iOT'. fivil4 

x\timm. 5tm%%wc<m(nmimM\,zi 
t h 'J > <-x ^11 h mmii . 'i^)izmm^m a x 

7 v V h y X 1 1 (c j; o t jgiS^i'Ll. ; > tc^i- 0 , 
30 i3D$$:tp.^: ') I -h * < 3 > b yX, h^ff^M^^^i'h^ 

[0030] 

[IgBfli')^^] WBlEa«^Bfl(ci:ii{f, Alcorn 

fi-?t;i7j:i'^^:< c i-ifcmmc^M^imij]oxMmi 
t mw^x\mm. c o)fiiX^>^-th%%-hmi . m 
>- (i^- < . 'J ! <-x ^Ji- h mmc)m.m<z t ■/)^x' 

[005 1] ill3<Ji2 ieai'Jia^tcJ;ii(f , ^ 1 (7)£^ 
;7:)ie(iqSKc07 t'>'7r»f1ftH:/f(6i(ci;^cl.ZiQ«^$j| ft 

r /r L •CiiS5'lffi//ffM$i-i?t:T f 7 -7 \- >J 9 zW. 

f^t:rmztiiii,int\ii]m''fHzx 0 'j/<-xi-ii\^mm 

50 ti'^^ti/)\ %^ti ij I ^-x ^li- h mmcykUWi 
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[[32] la 1 CO A - A ' gUiW-iOlfirffiiSBIH? ^> I , 
[US] 11 o B - B ' g|i^^^7)^5^:g^EtfiBJiilT'^> 
I.. 

[134] (a) - (d) fi, *||S£f?IJ(50T:?f'f7v 
[125 ] ( e ) ( f ) (i. 3j5:||j60lJcr)r;?T- 7'-7 h 



1 2 



(126 ] t^^mm\ir)mim<.Z{^.!t>79 r-iy-^hO 

[ 08 ] t^^fior 7 7^ -f 7'-? h 'J ^ ;^a^B^B^^^Sio 

[09 ] mscoD - D - mcDmmmmmmx'h 
I. 

10 l-TFT«m. 4- 
fi-f^, 5--^mt. 6-TFT, 7-ii^m 

^ >-l:S, 1 l -77-/^:'-7MI:7;^, 1 2 -*tf6] 
1 3--Kl*]^, 1 4-i|i^(!|s:vgttl, 15 

•■■^-bTejii. 1 6 -±^¥ei^a, i?. is-i 
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